Hydrazine can support a rapid oxygen uptake in illuminated chloroplasts. The oxygen uptake rate is inhibited by 3-(3,4-dichlorophenyl)-1, 1-dimethylurea but is only slightly increased by added methyl viologen, and little H202 iS produced. The pH optimum for hydrazine-dependent oxygen uptake is much higher than that of the Hill reaction. Addition of Mn (II) 
tion, the donors provide a possible means of determining the sequence of electron carriers in this region (3) .
A recent unpublished survey in our laboratory has shown that several substituted hydrazines and hydroxylamines, like the parent bases, appear to donate electrons to photosystem 2 at very high rates as measured by a modified Mehler reaction assay (9) . This assay is based upon the oxidation of the terminal electron acceptor of photosystem 1 
MATERIALS AND METHODS
EDTA-uncoupled spinach chloroplasts were prepared as previously described (8 Figure 3A show that the signal due to exogenous Mn (II) decreases in the light and returns to its original value in a subsequent dark period. The most reasonable, though not the only interpretation of this loss of signal, is that about 25% of the Mn (II) is converted to Mn (III). A similar percentage oxidation of "Mn2"' to "Mn3+" in the illuminated steady state was reported by Ben-Hayyim and Avron (2) . The time course of the oxidation (Fig. 3B ) also corresponds to the apparent Mn (II) oxidation rate observed by Izawa (6) . Walker, Ludwig, and Whitehouse (11) have given evidence for the reduction of Mn (III) by H202 generated in a Mehler reaction, which could account for the failure to observe exhaustive oxidation of Mn (II) in this and other (2, 6) studies. Figure 3B also Figure 2D shows that, even in the absence of exogenous Mn, oxygen uptake continues for a few seconds after the light is turned off. This overshoot, discernible with the bare platinum cathode by virtue of its fast response, is presumably due to reaction between oxidation products of hydrazine and molecular oxygen. No overshoot was evident with water serving as electron donor to photosystem 2. Hydrazine is known to undergo autooxidation catalyzed by metal ions, and the reaction rate has been found to increase with increasing pH (1) . If the oxygen uptake in the presence of hydrazine (Fig. 1) is due in some measure to autooxidation, increasing the pH should increase the rate. Figure 4 shows a plot of rates of oxygen evolution or uptake versus pH, for systems in which electrons flow from water to TCIP, from water to oxygen through MV, or from hydrazine to oxygen. Those systems which use water as electron donor give typical pH profiles (8) Figure   2 except that the hydrazine reaction was measured in heated chloroplasts (15 min at 40 C) in the presence of 4 mM hydrazine sulfate. TCIP reduction was measured spectrophotometrically at 610 nm with 33 AM TCIP and chloroplasts containing 10 ,g of chlorophyll. (Table II) . However, at 1 mM hydrazine, which gives oxygen uptake rates close to the lower limit of detection, the yield shows no further decline. The lower apparent Km in Figure 1 cannot, then, be attributed to hydrazine behaving as an ideal donor (flash yield = 1.0). The plots in Figure 1 are also too linear at high velocities to be accounted for solely on the basis of the observed change in stoichiometry (which would give a sigmoid curve having parallel upper and lower ends). The possibility remains that, at high concentration, hydrazine donates electrons at a site closer to the photochemical reaction center. DPC, which is reported (10) 
